Résumé. 2014 Nous avons déterminé le diagramme de Abstract. 2014 We report resistivity measurements along the high conductivity axis of (TMTSF)2AsF6 for various hydrostatic pressures up to 12 kbar, and for transverse magnetic fields of up to 70 kOe, in the temperature range 0.1 K-300 K. We derive a phase diagram which shows a « triple » point near Tc = 1.22 K and Pc = 10.5 kbar, and a reentrant behaviour of the superconducting state inside the semiconducting state. Moreover we observe a striking anisotropy in the transverse critical fields Hc2 and large changes in these fields near the « triple » point.
Insulating, conducting and superconducting states of (TMTSF)2AsF6 under pressure and magnetic field (*) de 30 K environ (du fait de la faible dimensionalité du système électronique) et d'autre part qu'elle n'est pas éliminée complètement par l'instabilité SDW responsable de la phase semiconductrice (du fait de couplages électron-électron dominants).
Abstract. 2014 We report resistivity measurements along the high conductivity axis of (TMTSF)2AsF6 for various hydrostatic pressures up to 12 kbar, and for transverse magnetic fields of up to 70 kOe, in the temperature range 0.1 K-300 K. We derive a phase diagram which shows a « triple » point near Tc = 1.22 K and Pc = 10.5 kbar, and a reentrant behaviour of the superconducting state inside the semiconducting state. Moreover we observe a striking anisotropy in the transverse critical fields Hc2 and large changes in these fields near the « triple » point.
These features suggest we are dealing, in these compounds, with non usual superconducting properties. The transverse magnetoresistance also shows very interesting features including a large anisotropy and a very similar behaviour in the conducting and semiconducting phases. These peculiarities might be rationalized if one assumes (on account of the low dimensionality of the electron system) that first the superconducting instability can grow from below about 30 K and secondly that it can coexist to some extent with the competing SDW instability responsible for the semiconducting phase due to the existence of significant electron-electron couplings.
1. Introduction. -(TMTSF)2AsF6 is the second quasi-one-dimensional organic conductor, among the (TMTSF)2X family discovered by Bechgaard et al. [1] , which has been shown to undergo a superconducting transition near 1 K under a 12 kbar pressure [2] .
This property was first observed in (TMTSF)2PF6 [3] and today we know at least 6 salts of this family which display superconductivity [4, 5] . All these salts are assumed to have the same structure characterized by slightly dimerized stacks of quasi planar TMTSF molecules along the a-axis, arranged in sheets parallel to the (a-b) plane and separated by anion sheets. The high conductivity observed in the a direction is attributed to carbon and selenium n orbital overlaps giving rise to a band 0.5 eV to 1 eV wide. The unit cell along the stacking direction contains two TMTSF molecules with a weak dimerization of the average intermolecular distance [6, 7] . Hence, resulting from the 2 to 1 stoichiometry of the salt, the conduction band is half-filled. The prototype (TMTSF)2PF6 which has been the most extensively studied of these Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01982004305080100 materials up to now has the following characteristic properties :
(i) the low temperature semiconducting phase is associated with a spin density wave (SDW) state [8, 9] with no sign of precursor effects;
(ii) high pressure stabilizes the conducting state which in turn leads to a superconducting transition above about 9.5 kbar [10] ;
(iii) large magnetoresistance develops below about 30 K in the conducting as well as in the insulating state [3, 11] .
Following preliminary studies of the P.T. phase diagram of (TMTSF)2PF6 it was noticed that the phase-boundary between the insulating and superconducting phases was ill-defined and that the possible coexistence of these states could not be ruled out [10, 12] .
In this paper we present a detailed investigation of the (TMTSF),AsF6 phase diagram, using resistive, magneto-resistive and low temperature techniques. When pressure is applied at ambient temperature, the conductivity first increases continuously at a rate of about 15 % kbar-1 up to 4 kbar, then it falls by a succession of steps probably resulting from strain induced microcracks; hence the measured conductivity we get near 10 kbar remains about 500 (flcm)-1.
We think that a rise of conductivity could be observed up to 12 kbar or more as in (TMTSF)2N03 [13, 14] provided the occurrence of these microcracks could Fig. 2 Fig. 3 ). In figure 1 , the dash-dot phase boundary above 8 kbar has been obtained with the definition using the data of figure 3 . Below 30 K a magnetic field applied along a direction perpendicular to the a-axis gives an important magnetoresistance contribution (see Fig. 2 figure 4b the sharp temperature dependence of the « normal » resistivity down to 1 K which now seems to be a typical property of all the quasi-1-D organic conductors in the neighbourhood of the superconducting state and which has been attributed to superconducting fluctuations [16] . In this pressure range the effect of a magnetic field on the transition temperature (see Fig. 8 ) and on the magnetoresistance (Fig. 9) is again very anisotropic. The ratio HIIHI remains about 15 under 11 kbar (Fig. 10) (Fig. 11) . [25] Such a situation is supported by the theoretical work of Machida and Machida and Matsubara [18] although their mean-field treatment is probably inadequate for these quasi-1-D conductors in which we expect the existence of large fluctuation effects (see for example [19] ). Note however that this theory can account for the abrupt disappearance of the SDW state and the rapid drop of T c in the critical region. with the crystal structure of these compounds in which the TMTSF molecules are stacked along the a-axis and form a-b sheets, separated by sheets of anion molecules along the c direction [6, 7] .
We can also anticipate a large anisotropy between the critical fields along a* and b* because of the greater overlap of the selenium n orbitals along the a direction : more precisely the ratio of the overlap integrals talt", estimated from optical reflectance experiments [20] and microwave conductivity measurements [1] Several attempts have been made to explain the magnetoresistance of these compounds. As far as the conducting state is concerned Jacobsen et al. [11] have suggested the existence of an anisotropic scattering mechanism, the existence of which is not clearly established. Chaikin et al. [24] have proposed a quasitwo-dimensional model for the Fermi surface of (TMTSF)2PF6 below the metal-insulator transition temperature. Admittedly, a two-dimensional semimetallic band model bearing some similarities with the 3-D Fermi surface of HMTSF-TCNQ at low temperature [25] [24] .
In addition the large magnetoresistance of the conducting state has been attributed to the suppression of 1-D enhanced superconducting fluctuations by transverse magnetic fields [3] .
The [27] . Irradiation does not restore a semiconducting state (see Fig. 11 [16] . The existence of the SDW instability has been attributed to the Umklapp scattering [28, 29] . An electron pairing differing from the BCS phonon assisted one has been put forward on account of the interplay between superconductivity and a magnetic state, and also of other experimental data [14, 30] . We 
